Funk et al. [1] have described the formation of a simple chromium(III) formate, Cr(OOCH)3 from CrCl3 and formic acid. Our studies on the reaction of chromyl chloride and formic acid show that chromium is reduced to tripositive oxidation state forming basic chromium(III) salt, [Cr30(00CH)6(HC00H)3](00CH) [2] , It seems improbable that chromium (III) exists in two forms in the same medium. We have, therefore, reinvestigated the reaction described by Funk et al. and report our results here.
Anhydrous CrCl3 was refluxed with excess of pure formic acid [3] for about 72 h and dry N2 was bubbled through the reaction mixture. The heating was stopped when the evolution of HCl gas had ceased. Excess of formic acid was distilled, under vacuum and product 1 was filtered, washed with CH2C12 to remove adsorbed formic acid and dried in vacuo. Compound 1 reacts with pyridine, piperidine, ethylenediamine and ammonia gas at room Requests for reprints should be sent to Dr. R. Kapoor, Department of Chemistry, Panjab University, Chandigarh-160014, India. 0340-5087/79/0200-0160/$ 01.00/0 temperature to give compounds 2, 3, 4 and 5, respectively. Results of their analysis are given in Table I . These compounds are insoluble in CßHe, CC14, CH3CN, C6H5N02, CH3N02 and also in the parent solvent, i.e., formic acid. Physical measurements were carried out in a manner as described earlier [2] .
Funk et al. [1] have reported the isolation of a simple chromium(III) formate, Cr(OOCH)3 but no information is given regarding its spectral and magnetic properties. Our own results (Table I) suggest that compound 1 corresponds to composition CsHsOfCr which could be represented as Cr(OOCH)3, H20. Its IR spectrum (Table II) shows bands at 1715 and 1640 cm -1 which are high for a formate ion vibration. The bands at 1715 and 1130 cm -1 may be assigned to v(C=0) and v(C-O), respectively, of a coordinated formic acid molecule [4] . However, the presence of an acid molecule in the compound is not consistent with a symmetrical octahedral structure for Cr(OOCH)3 in which all the three formate groups would be equivalent. We feel that compound 1 is a basic formate, which has a trinuclear structure [5] represented as [6] . The bands at 1715 and 1640 cm -1 correspond to lowered v(C=0) of coordinated formic acid which in monomeric form is observed at 1770 cm -1 and in dimeric form at 1754 cm -1 [4] , The presence of more than one band which may be assigned to v(C=0) vibrations suggests that coordinated acid may be present in different environments. In order to confirm the presence of exchange coupled chromium ions within a molecule, magnetic susceptibilities were measured at eight temperatures from 266-110 K and at two fields of 4.5 KOe and 7.5 KOe. The effective magnetic moment is field independent and much less than the free ion value of 3.88 B.M. [7] . The moment decreases with decreasing temperature indicating the presence of antiferromagnetic type interaction [8] . The data follow a Curie-Weiss law with an antiferromagnetic 6 value of-87 °C (Table III) .
The thermal decomposition of 1 (TG-DTG and DTA) is shown in Fig. 1 The fact that we do not observe any distinct step which may be attributed to loss of formic acid molecules can, therefore, be explained to their being involved in a strong hydrogen bond network in the solid state. In a separate experiment, when compound 1 was heated under vacuum (10 -2 Torr) for different intervals of time, bands due to coordinated formic acid always persisted even when the compound showed definite signs of accompanying decomposition.
Further evidence for the trinuclear formulation of 1 has been obtained by preparing its compounds with bases.
Compounds 2, 3, 4 and 5 may be written as:
respectively. Their infrared data are also consistent with these formulations (Table II) . The bands at 1715, 1640 and 1130 cm -1 which have been assigned to v(C=0) and v(C-O) vibrations of coordinated formic acid, disappear in these compounds. The bands at 3400 and 620 cm -1 also vanish in these compounds. These compounds retain the basic structure of 1 with bridging formato groups. The complete IR spectra have been studied but assignments have been made only for the few important bands showing some significant changes. Coordination of pyridine and piperidine results in a slight upward shift of some C_^C and C_N stretching modes, usually observed between 1450 and 1615 cm -1 [9, 10] . Another significant change involves a shift to higher frequency of the H-N-C deformation mode in the piperidine complex. New bands appearing at ca. 280 cm -1 are possibly due to v(Cr<-N).
